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By 

Kent E. Baldauf 
Registration No. 25,826 
Attorney for Applicants 
700 Koppers Building 
436 Seventh Avenue 
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VERSION WIT MARKINGS TO SHOW CHANGES MADE 
In the specification : 

Paragraph beginning at page 1, line 10 has been amended as follows: 

The present invention relates to tableware or flatware (cutter, and cutlery such as a 
knife, fork and spoon , as well as related serving pieces ) and a process for surface 
treatment of the tableware. More particularly, the invention relates to titanium or 
titanium alloy tableware^ the surface of which has been hardened by surface treatment, 
and a process for surface treatment of the tableware. 
Paragraph beginning at page 6 line 9 has been amended as follows: 

It is the first obj e ct of th e The present invention to solve solves the problems 
associated with the prior art as described above and te-provides titanium or titanium alloy 
tableware having excellent appearance quality, which is capable of maintaining its 
beautiful mirror surface even if it is used for a long period of time, by the formation of a 
hardened layer reaching which extends into a deep region ftem-beneath the surface. 
Paragraph beginning at page 6, line 16 has been amended as follows: 

It is the second object of the The invention to provide further provides a process 
for surface treatment with high productivity, which is applied eut-on titanium or titaniup 
alloy tableware to impart the above-mentioned excellent appearance quality to the 
tableware. 

Paragraph beginning at page 6, line 21 has been amended as follows: 

It is the third object of Still further, the invention te-solves the problems 
associated with the prior art as described above and to provide by providing a substrate 
having a hard decorative coating film, which is free from the occurrence of marring on 
the decorative coating film and formation of irregularity irregularities on the substrate 
surface even if a strong force is applied to the coating film surface and which can 1>e 



reduced in separation of the coating film to th e utmost , and a wherein the coating fil m 



resists separation. The invention also provides a process for producing the substrate. 



Paragraph beginning at page 7, line 3 has been amended as follows: 

It is the fourth object of the The invention to provide further provides a titaniu[n 
or titanium alloy substrate coated with a hard decorative coating film having its-a^durabJJe,, 
beautiful surface even if us e d for a after long periods of time with use which retains i ts 



excellent quality and appearance appearanc e quality, and to provide a proces s fpr 
producing the substrate . 
Paragraph beginning at page 7, line 8 has been amended as follows: 

In view of the problems associated with the prior art as described above, it is tl^e 
flfih -a further object of the invention to provide cutlery which is lightweight, likely to 
float on water, has ar -an easy grip of easy handling and a_good touch, and is decorative ai(id 
inexpensive. 

Paragraph beginning at page 7, line 13 has been amended as follows: 

It is the s ixth a further object of the invention to make it possible to wash 
number of the present cutlery easily by allowing providing buoyancy to the cutlery so ps 
to have properties of floating permit it to float on water. 

Section heading beginning at page 7, line 17 has been amended as follows: 

DISCLOSURE-SUMMARY OF THE INVENTION 
Paragraph beginning at page 7, line 21 has been amended as follows: 

wherein the surface hardened layer comprises a first hardened layer which is 
formed in the region of an arbitrary depth from the surface and in which nitrogen and 



oxygen are diffused so as to form a solid solution^ and a second hardened layer which 
formed in an arbitrary region deeper than the first hardened layer. 
Paragraph beginning at page 18, line 14 has been amended as follows: 



is 
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Fig. 1 is a vie^ graph showing results of the measurements of Vickers hardne 
versus treating temperature of a member having been surface hardened by the process fpr 
surface treatment of tableware according to the invention. 



Paragraph beginning at page 18, line 26 has been amended as follows: 

Fig. 4 is a view- graph showing results of the measurements of a nitrogen conte[it 
and an oxygen content to a depth from the surface of titanium or titanium alloy tableware 
in the first embodiment of the tableware according to the invention and the process for 
surface treatment thereof 

Paragraph beginning at page 19, line 4 has been amended as follows: 

Fig. 5 is a view- graph showing results of the measurements of a nitrogen content 
and an oxygen content to a depth from the surface of titanium or titanium alloy tableware 
in the second embodiment of the tableware according to the invention and the process for 
surface treatment thereof 

Paragraph beginning at page 20, line 21 has been amended as follows: 

Fig. 16 is a view- graph showing results of the measurement of Vickers hardness 
versus treating temperature of a member having been surface hardened, in the substrajte 
having a hard decorative coating film according to the invention and the process for 
producing the same. 

Paragraph beginning at page 21, line 7 has been amended as follows: 

Fig. 19 is a view- graph showing results of the measurements of a nitrogen content 
and an oxygen content to a depth from the surface of a substrate in the first embodiment 
of the substrate having a hard decorative coating film according to the invention and the 
process for producing the same. 

Paragraph beginning at page 21, line 12 has been amended as follows: 

Fig. 20 is a view- graph showing results of the measurements of a nitrogen content 
and an oxygen content to a depth from the surface of a substrate in the second 
embodiment of the substrate having a hard decorative coating film according to the 
invention and the process for producing the same. 
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Section heading beginning at page 24, line 10 has been amended as follows: 

BEST MODE FOR CARRYING OUT DETAILED DESCRIPTION OF hJe 

INVENTION 

In the claims : 

Claim 4 has been amended as follows: 

4. A process for surface treatment of tableware, comprising: 
a-heating step wher e in titanium or titanium alloy tableware is placed in a vacuum 
chamber and heated to anneal the tableware, 

^hardening treatment step wherein the tableware by introducing a mixed gis 

Q containing nitrogen as a main component and an oxygen component is introduced into the 

P 

'y> vacuum chamber after the heating to anneal step, and farther heating the vacuum chamber 

Z6 

2q is heated at a temperature of 700 to 800°C for a given period of time under a_giv$n 

reduced pressure to diffuse nitrogen and oxygen inside the titanium or titanium alloy 
tableware from the surface so as to form a solid solution, 

a-cooling step wherein the titanium or titanium alloy tableware is cooled to roo[n 
*g: temperature after the hardening treatment step, and 

P ~ I 

M e-polishing st e p wher e in the tableware is polished after the cooling step. | 

Claim 14 has been amended as follows: 

14. A process for surface treatment of tableware, comprising: 
a heating step wherein placing titanium or titanium alloy tableware is placed in a 
vacuum chamber, evacuating the vacuum chambe r is evacuated , then introducing an inert 
gas is introduced into the vacuum chamber, and heating the tableware is heated und[sr 
reduced pressure to anneal the tableware, 

^hardening treatment step wherein the tableware by evacuating the vacuum 
chamber is evacuated to remove the inert gas after the heating to anneal step, then 
introducing a mixed gas containing nitrogen as a main component and an oxygen 
component is introduced into the vacuum chamber, adjusting the pressure in the vacuupn 



p 



chamber is adjust e d to atmospheric pressure, and further heating the vacuum chamber is 
heated at to a temperature of 700 to 800°C for a given period of time to diffuse nitrogen 
and oxygen inside the titanium or titanium alloy tableware from the surface so as to form 
a solid solution, 

a-cooling step wherein the titanium or titanium alloy tableware is cool e d to roo|n 
temperature after the hardening treatment step, and 

a~polishing step wherein the tableware is polished after the cooling step. | 
Claim 21 has been amended as follows: 

21. The tableware as claimed in any ono of claims 1 to 3 claim 1 , wherein tljie 

P first hardened layer is coated with a hard coating film. 

P 

M s Claim 23 has been amended as follows: 

03 I 
jjp 23. The tableware as claimed in claim 21 or 22 , wherein the hard coating filfn 

yQ shows a gold color tone. 

% 

y. Claim 26 has been amended as follows: 

^ 26. The tableware as claimed in any one of claims 1 to 3 claim 1 , wherein t^ie 



surface of the first hardened layer has been polished. 
Claim 34 has been amended as follows: 

34. The substrate having a hard decorative coating film as claimed in- 
of claims 27. 30 and 31 claim 27 , wherein the thickness of the hard decorative coating 
film is in the range of 0.1 to 3.0 jam. 
Claim 35 has been amended as follows: 

35. The substrate having a hard decorative coating film as claimed in- 
of claims 27. 30 and 3 1 claim 27 , wherein the surface of the hard decorative coating fil^n 
shows a gold color tone. 



Claim 37 has been amended as follows: 



37. The substrate having a hard decorative coating film as claimed in- 
of claims 27, 28 and 29 claim 27 , which is a camera body, a cellular telephone body, 
portable radio body, a video camera body, a lighter body or a personal computer main 
body. 

Claim 38 has been amended as follows: 

38. A process for producing a substrate having a hard decorative coating film, 
comprising: 

a-heating step wherein a substrate comprising titanium or a titanium alloy Its 
plac e d in a vacuum chamber and anneal e d to amieal the substrate , 

a-hardening tr e atment st e p wher e in the substrate by introducing a mixed gks 
containing nitrogen as a main component and an oxygen component is introduced into the 
vacuum chamber, and further heating the vacuum chamber is heated at to a temperature 
of 700 to 800°C for a given period of time under given reduced pressure to diffuse 
nitrogen and oxygen inside the titanium or titanium alloy substrate from the surface so as 
to form a solid solution, 

a-cooling step wherein the titanium or titanium alloy substrate is cooled to roo[n 
temperature, 

ar-polishing step wherein the substrate surface is polished , 
a-washing step wherein the substrate is wash e d , 

an e vacuation step wherein placing the substrate is set in a vacuum chamber aijid 
evacuating the vacuum chamber is evacuated , 

an ion bombardment step wherein introducing argon is introduc e d into tSie 
vacuum chamber , ionizing the argon and ioniz e d to ion bombard b ombarding tfre 
substrate surface, 

a step where in- forming by sputtering an intermediate layer comprising a metal oi| a 
metallic carbide is formed on the substrate surface by sputtering , 



- exhausting the argon is exhausted from the vacuum chamber and 
introducing a gas containing carbon is introduc e d into the vacuum chamber, and 

a step wherein generating a plasma is generated in the vacuum chamber and 
forming by plasma CVD treatment a diamond-like carbon coating film is form e d on the 
surface of the intermediate laye r by plasma CVD treatment . 
Claim 43 has been amended as follows: 

43. A process for producing a substrate having a hard decorative coating film, 
comprising: 

a-heating st o p whoroin a substrate comprising titanium or a titanium alloy Its 
plac e d in a vacuum chambe r and annealed to anneal the substrate , 

a-hardening treatment step wherein the substrate by introducing a mixed gks 
containing nitrogen as a main component and an oxygen component is introduced into the 
vacuum chamber, and heating the vacuum chamber is heated at to a temperature of 700 |to 
800°C for a given period of time under given reduced pressure to diffuse nitrogen and 
oxygen inside the titanium or titanium alloy substrate from the surface so as to form a 
solid solution, 

a-cooling step wherein the titanium or titanium alloy substrate is cooled to roo[n 
temperature, 

a-polishing s tep wherein a surface of the substrate surface is polished , 
a-washing step wherein the substrate is wa s h e d , 

an evacuation step wherein placing the substrate is set in a vacuum chamber aijid 
evacuating the vacuum chambe r is e vacuated , 

an ion bombardment step wherein introducing argon is introduc e d into tte 
vacuum chambe r, ionizing the argon and ioniz e d to ion bombard bombarding t|ie 
substrate surface, and 

a st e p wherein forming a hard decorative coating film comprising a nitride, 
carbide, an oxide, a nitrido-carbide or a nitrido-carbido-oxide of a 4a, 5a or 6a Group 



element of the periodic table is form e d on the substrate surface by ion plating pr 
sputtering. 

Claim 45 has been amended as follows: 

45. Cutlery (metallic W e stern style tabl e war e ) comprising a working p^rt 

(cutlery body) and a grip, wherein the grip is provided with a floating means. 

Claim 49 has been amended as follows: 

49. Cutlery (m e tallic West e rn style tableware) comprising a working p^rt 

(cutlery body) and a grip, 

wherein the cutlery body working part comprises a titanium material, 
the grip comprises a thermoplastic resin having a hollow part, and 
the working part is an integrally constituted part formed by insert molding using 

the thermoplastic resin. 

Claim 50 has been amended as follows: 



50. Cutlery as claimed i n any one of claims 4 5 to 1 9 claim 45 , which is one 
a spoon, a fork or a knife. 
In the abstract : 

The section heading beginning at page 159, line 1 has been amended as follows: 

ABSTRACT OF THE DISCLOSURE 

Paragraph beginning at page 159 line 2 has been amended as follows: 

Th e tableware acc ording t o the invention comprises Tableware of Ti or a Ti alld>y 
and has having a surface hard layer comprising a first hardened layer wlilch is formed a* 
the r e gion of an arbitrary d e pth from the surface and in which nitrogen and oxygen are 
diffused so as to form a solid solution and a second hardened layer which is formed in im 
arbitrary a_region deeper than the first hardened layer. The purpose of the process f *r 
surface treatment of tablewar e according to the inv e ntion is to form the surfac e hard lay tfr 



The substrate having may have a hard decorative coating film according to th e inv e ntio n 
is-a- . A substrate comprising Ti or a Ti alloy and having h as on its surface an internal 



ru 



hardened layer comprising a first hardened layer and a second hardened layer, wherein the 
hard decorative coating film is formed on the surface of the internal hardened layer. The 
cutlery according to the invention comprises a working part and a grip, and the grip 



provided with a floating means such as a hollow part. According to the inv e ntio n 
ti tanium - Titanium tableware having excellent long-term mar resistance and high quali ty 



is 



appearance quality is obtained provided , and the decorative value of the tableware can lpe 
increased. Further, a process for surface treatment to obtain the titanium tableware with 
high productivity can be is provided . According to the invention, there can be provide ^ 



as well as a substrate having a hard decorative coating film, which shows excellent mar 
Q resistance and high surface hardness , and a process for producing the substrate . Since the 



2 cutlery of the invention floats in water, contact of cutlery with one another hardly takps 

m 

m 



;£ place. Therefore, the cutlery is not marred easily. Moreover, the cutlery is lightweight 



and can be easily handled. 



